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(71) We, Omark Industries, Inc., a 
corporation organised under the laws of the 
State of Oregon, United States of America, 
of 9701 S. E. McLoughlin Blvd., Portland, 
5 Oregon 97222, United States of America, 
do hereby declare the invention, for which 
we pray that a patent may be granted to 
us, and the method by which it is to be 
performed, to be particularly described in 

10 and by the following statement:— 

This invention relates to a saw bar break- 
away mechanism, and more particularly to a 
mount for a saw bar adapted to rigidly hold 
the saw bar until the saw bar is subjected 

15 to a near-breaking force. 

In a timber harvester including a chain 
saw mounted on the lower end of a harvest- 
ing head mounted on a boom, the saw bar 
of the chain saw is rigidly connected to the 

20 frame of the head. If the saw bar is sub- 
jected to excessive lateral loads as may 
occur, for example, if a tree being harvested 
slips relative to gripping mechanisms 
of the head while the saw bar is under 

25 the tree, the saw bar and/or the structure 
carrying it is broken and the saw chain also 
may be damaged. It would be desirable 
to normally mount the saw bar rigidly and 

re u^ e * e 5aw bar when a force ott^s 
•30 which approaches a breaking magnitude. 

According to the present invention there 

is provided in a chain saw, frame means, a 

sprocket supported by the frame means, a 

saw chain driven by the sprocket, a saw bar 

33 guiding the saw chain, and mounting means 
securing the saw bar rigidly to the frame 
means characterised in that the mounting 
means is constructed to release the saw bar 
from the frame means when an excessive 

40 load is applied to the saw bar transversely 
thereof. 

In a breakaway mechanism forming one 
specific embodiment of the invention, a saw 
bar is clamped rigidly between a bar mount- 

45 mg plate and a sprocket guard cover and 
the bar mounting plate has a key rib pro- 
jecting into a slot in a mounting block and 
strong leaf spring assemblies on the block 
engage a pin on the bar mounting plate to 

50 normally lock the bar mounting plate on the 
[Price 25 p] 



block The leaf spring assemblies are nor- 
mally held in closed, locking positions, and 
are releasable to permit spring plungers to 
move them to open positions to facilitate 
placing the pin on the bar in a position to 55 
be locked by the leaf spring assemblies. 

For a better understanding of the present 
invention reference will now be made by 
way of example to the accompanying draw- 
ings in which:— 60 
. Figure 1 is a side elevation view of a 
timber harvester having a saw bar break- 
away mechanism forming one embodiment 
or the invention; 

Fig. 2 is a fragmentary view similar to 65 
rig. 1 but on a larger scale; 

Fig. 3 is an enlarged, fragmentary ele- 
vation view taken along line 3— 3 of Kg. 

Fig. 4 is an enlarged, fragmentary bottom 70 
plan view taken along line 4—4 of Fig. 2; 

Figs. 5, 6, 7 and 8 are schematic views 
ot the saw bar breakaway mechanism of 
fig. 1 and vectors representing forces 
involved; and 75 

Fig. 9 is a vector diagram illustrating 
forces involved in the breakaway mechanism 
of Fig. 1. 

Referring now in detail to the drawings 
ir saw bar mechanism 10 forming one em- 80 
bodiment of the invention mounts a saw 
bar 12 on the lower end of a head 14 
carried by a boom 16 of a timber harvester 
j P ountm S P^te 18 and a sprocket 
guard 20 clamp the saw bar therebetween, 85 
studs 19 on the bar mounting plate 18 and 
extending through a slot 23 in the saw bar 
and nuts 21 serving to press the guard and 
tnesaw bar towards the mounting plate 

The mounting plate 18 normally is held 90 
rigidly on the bottom of a mounting block 
22 by two stiff leaf spring assemblies 24 
holding end portions of a cylindrical pin 26 
against one side 27 of a slot 28 in the block 
A keymg bar 30 on the plate 18 fits in a slot 95 
32 in the mounting block 22. The mount- 
ing block is mounted rigidly by welding or 
the hke on a bracket 34 of the head 14, 
which has a motor mounting plate 36 mount- 
ing a hydraulic motor 38 driving a spur type 100 
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drive sprocket 40 driving a saw chain 42, 
which courses along the grooved saw bar, 
which is held on the mounting plate 18 in a 
position spaced from the drive sprocket 
5 and tensioning the chain so that the chain 
courses on the sprocket 

The two spring assemblies 24 (Fig. 2) each 
include leaf springs 51, 52, 53, 54 and 55 
and are held against a raised face 58 of the 

10 mounting block 22 by a clamping plate 60 
and a capscrew 64 screwed into a tapped 
bore 66 in the block. Rollpins 68 extend 
loosely through holes 70 in the springs 51 
to 55 and into holes 72 in the mounting 

15 block. The rollpins serve as hangers to 
position the springs 51 to 55 during assembly 
and permit pivoting of the springs between 
open and closed positions. 
The springs 55 have inclined or hooked, 

20 flat end portions 80 (Fig. 2) pushing the pin 
26 upwardly and toward the left, as viewed 
in Fig. 2, to seat one end portion of the 
keying bar against shim 82 in the slot 32 and 
the mounting plate 18 against planar end 

25 faces 84 of post portions 86 of the block to 
provide a three point contact between the 
mounting plate and the block. The post 
portions 86 extend below portions 88 of the 
mounting block 22. The end portions 80 

30 extend at substantial angles to the shanks 
of the leaf springs 55, and engage the pin 26 
near flats 90 on the pin. An L-shaped pas- 
sage 94 and passage 96 leading to a lubrica- 
tion passage in the saw bar are provided in 

35 the block 22, one of the post portions 86 
and the plate 18 for supplying a lubricant to 
the saw bar. 

The spring assemblies 24 normally hold 
the mounting plate 18 rigidly on the block 

40 22 and permit the pin 26 to snap down- 
wardly out of the slot 28 when the maxi- 
mum safe force, approaching but below the 
breaking strength of the saw bar, is ap- 
plied to the saw bar 12. Thus, breakage 

45 of the saw bar is prevented. When ex- 
cessive downward force is applied to the 
saw bar, the keying bar 30 pivots on a 
corner 92 of the shim 82 and the pin 26 
snaps out from the portions 80 of the springs 

50 55. This loosens the saw chain which then 
disengages itself from the sprocket 40. The 
capscrew 64 then may be loosened after 
disengaging the head 14 from the tree, and 
the saw bar and chain is again placed in 

55 operative position and the capscrew re- 
tightened. Similarly, when the maximum 
safe upward force is applied to the saw bar 
12, the mounting plate 18 is pivoted on the 
post portions 86 and the pin 26 is snapped 

60 out of the slot 18 to prevent breakage. 
To facilitate reinsertion of the pin under 
the portions 80 of the springs 55, there are 
provided plungers 102 slidable in bores 104 
in the block 22 extending transversely of 

65 the spring assemblies 24. Light compression 



springs 106 urge the plungers 102 to the 
right, as viewed in Fig. 2, with light forces. 
When the capscrew 64 is loosened, the 
plungers 102 swing the leaf spring assemblies 
counterclockwise, as viewed in Fig. 2, suffi- 70 
ciently to permit the end portions of the 
pin 26 to dear the end portions 80 of the 
springs 55 as the end portions of the pin 26 
are inserted into the slot 28. The springs 
106 are so weak as to be of negligible 75 
forces on the spring assemblies 24 when the 
spring assemblies are clamped in their lock- 
ing positions by the clamping plate 60 but 
are strong enough to hold the spring assem- 
blies against the clamping plate 60 and in 80 
open positions relative to the wall of the 
slot 28 when the capscrew 64 has been 
loosened. 

Figs. 5 to 9 illustrate the forces of the 
spring assemblies 24 locking the saw bar 12 85 
and mounting plate 18 to the mounting 
block 22, when P is the breakaway force and 
is set at a value of from 80% to 90% of the 
breaking strength of the saw bar, B is the 
angle between planar contacting face 110 90 
and the mounting plate 18 when the springs 
55 are in their locking positions, K is the 
spring constant of the spring assemblies 24, 
Ux is the coefficient of friction between the 
side 27 of the slot 28 in the mounting block 95 
and the pin 26, u 2 is the coefficient of friction 
between the faces 110 and the pin 26, S is 
the total deflection of the spring assemblies, 
F a is the radial force on the pin 26, F ik 
is the vertical component of F n , F* is the 100 
horizontal component of F tt , F Bt is the 
normal, vertical force on the pin. 

For horizontal equilibrium of the pin 26, 
F x , sum of the horizontal forces, is equal 
to 0, and 1° 5 

p=u x F Bt +F t +u, F tt sin d 
F t =F lk cot 6 
Fu=KS 

F a =F A cosec. B 
p= Ul F.t+F.kCOt^+Uj F, k cosec. 6 sin 6 110 
=Uj F it +F«cot0+u, 
p=u t F.t+F. k (cot0+U2) F A 

Figs. 8 and 9 illustrate the condition of 
spring equilibrium. 
For vertical equilibrium: 115 

F Bt =F*+u 2 F*cos0 

=F a +u 2 F* cosec. 0 cos 6 
F gl =F. k (l+u 2 cot*) 

Therefore, 

p=Ui [F*(l+u, cot flfl+F* (cot0+u 2 ) 120 
=u, F. k +u 1 u 2 F Ik cot0+F ik cottf+ 
FuU, 

=F ak [Ux+ u x u 2 cot 0+cot 0+u 2 ] 
where 

F ik =KS 125 
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As an example of the above, where 9= 
30°, Ux=u 2 =0.15 and P=100 lbs., cot 0= 
1.73 

100-F* [0.15+(0.15)> (L73)+1.73+ 
5 0 a 15] 

100 

F Bk = 

2.07 
F ek =48 lbs. 

That is 48 pounds is the required spring 
force of the spring assemblies 24 when in 

10 the locking positions thereof. 

It should be noted that tension on the 
saw chain 42 dose not affect the breakaway 
force. This is because all forces on the 
pin 26 from tension of the saw chain merely 

15 press the pin against the sidewall 27 of the 
slot 28 and the sidewall 27 is normal to the 
plane of the saw bar. That is, any force 
on the pin 26* from tension of the saw bar 
is perpendicular to the sidewall 27. 

20 The saw bar breakaway mechanism 10 
protects the saw bar and the saw chain from 
damage when the saw bar is subjected to 
excessive loads, and is especially useful for 
saw bars of timber harvesters. Ifthemaxi- 

25 mum safe force on the bar is approached, 
the bar is released, permits slack in the chain 
and the chain drops off the sprocket. The 
bar mounting plate 18 has a three point 
contact with the mounting block 22 to pro- 

30 vide good stability. The bar is held rigidly 
to maintain saw chain tension, and the 
breakaway mechanism releases from either 
an up load on the saw bar or a down load 
thereon. 

35 WHAT WE CLAIM IS:— 

1. In a chain saw, frame means a 
sprocket supported by the frame means, a 
saw chain driven by the sprocket, a saw bar 
guiding the saw chain, and mounting means 

40 securing the saw bar rigidly to the frame 
means characterized in that the mounting 
means is constructed to release the saw bar 
from the frame means when an excessive 
load is applied to the saw bar transversely 

15 thereof. J 

2. The chain saw of claim 1 wherein the 
mounting means comprise a detent mech- 
anism. 

3. The chain saw of claim 1 wherein the 
)0 mounting means includes first coupling 

means secured to the frame means and 
second coupling means secured to the saw 
bar and interlocking with the first coupling 
means. 

4. The chain saw of claim 3 wherein the 
first coupling means comprises slotted socket 
means and the second coupling means in- 
eludes a bar member fitting in the socket 
means. 

JO 5. The chain saw of claim 4 wherein the 
first coupling means also includes a cross 
slot and the second coupling means also in- 



cludes a pin projecting from the sides of the 
bar member and fitting in the cross slot 

6. The chain saw of claim 5 including a 65 
pair of stiff leaf spring assemblies secured 

to the frame means and hooked over the 
pin. 

7. The chain saw of claim 6 wherein the 
first coupling means comprises a block hav- 70 
ing a pair of posts and the second coupling 
means comprises a saw bar mounting plate 
secured to the bar member and engaging the 
posts, the block including means engaging 

an end portion of the bar member so that 75 
there is a three point engagement between 
the coupling means. 

8. The chain saw of claim 6 wherein the 
spring assemblies press the pin against one 
side of the cross slot sq 

9. The chain saw of claim 1 including a 
prime mover carried by the frame means for 
driving the sprocket, the mounting means 
including a mounting block fixed rigidly to 
the frame means, a saw bar mounting plate 85 
carrying the saw bar, and overload coupling 
means locking the plate to the block. 

10. The chain saw of claim 9 wherein 
the overload coupling, means comprises 
crossed slots in the block, crossed projecting 90 
members on the plate adapted to enter the 
slots and retaining means adapted to hold 

the projecting members in the slots. 

11. The chain saw of claim 10 wherein 

the crossed projecting members comprise a 95 
keying bar adapted to fit in one of the slots 
and a pin adapted to fit into the other slot 

12. The chain saw of claim 11 wherein 
the retaining means comprises a pair of stiff 
leaf spring means having hooked ends over- 100 
hanging the end portions of the pin. 

13. The chain saw of claim 11 wherein 
the leaf spring means press the pin against 
the sidewalk of the slot in which the pin 

is adapted to fit. 195 

14. The chain saw of claim 13 including 
a shim adapted to engage one end portion 
of the keying bar and including a pair of 
post means bracketing the keying bar and 
engaging the plate adjacent the other end 110 
portion of the bar, whereby a three point 
engagement of the plate and the keying bar 
with the mounting block is provided. 

15. A chain saw substantially as herein- 
before described with reference to and as 115 
shown in the accompanying drawings 

FORRESTER, KETL£Y & CO., 
Chartered Patent Agents, 

Jessel Chambers, 
88—90 Chancery Lane, 
London, W.G2, 
and 

Rutland House, 
148 Edmund Street, 
Birmingham 3. 
Agents for the Applicants. 
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